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ABSTRACT

SEATO Medic Study ~Jo. 60 Bacteriologic ~urvey'of stool$ from Patients
with Acute Diarrhea

Project l~o. 3A 025601 A 811 ~ilitary i:I~dical R~search Program S. E. Asia

Task 01: ivtilitary Medical Research Program S. E. Asia

Subtask 01: t.tilitary .I~edical Research Program SEASIA
(Thailand)

Reporting Installation: US Army-SEATO Medical Research Laboratory,
APO 146, San Francisco, California

Division of rledical Research Laboratories

Departme~t of Bacteriology and, immunology

1 April 1963 to 31 l1arch 1964

L 7~

Period Covered by Report:

Principal Investigator: Howard E. Noyes, Ph.D.

Dr. Ghiraphun Duangmani
Dr. Somsri Hongsakul ~H-'"

Associate Investigators:

Mrs. Tatsanee Occeno
?Ir .::>haIrtim Haque
ifu s Prani Senadisai

Assistants:

Reports Control Symbol: lffiDDH-288

UNCLASSIFIEDSecurity Classification:

The objectives of this study are to determine the types, frequency of
occurrence and distribution of s~aonellae and shigellae in stools of patient s
with acute diarrhea and to determine the incidence of other Enterobacteriaceae
and their relationships to this disease. During the period covered by this
report clinical cholera broke out in southern Thailand and has now spread to all

~,. This study was initiated by Lt. Col. Sidney Gaines arrl was under his direction
until 8 September, 1963.

** Thai Department of Health
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parts of the country except the northeastern portion. -~ in previous years
approxiKlately 12 percent of the specimens yielded sabilonella, a~[Lost 47 percent
yielc;ied para<;:olons, and less than 2 percent yielded shigella. f'ewer entero-
pathogenic Escherich!a £2!i s,trains v~-ere isolated becaus~ of a curtailment of
the study to exclude serotyping of isolates except those from children of six
ye~s or younger. .Ul of the vibrios identified were either non-agglutinating
{11.3 percent) or were El Tor. The Ogawa serotype predontimted in all parts of
the country except the southeastern area where lnaba was predcmdnant. Vibrio
cholerae El Tor Ogawa strain was isolated from the stocl of an in~unized American
serviceman suffe.ring from a moderately severe diarrhea. A concurrent parasi-
t?logical examination revealed the presence of ~Jndamoeba histolytica. The
slgnificance of this is that it is possible far llmuunized individuals to harbor
and shed th~se o~ganisms, and thus serve as potential sources of infection.

A survey of "470 patients \\ith clinical cholera confirrred by various
labor.a.tcries showed that this was not an epidemic of children but mostly cf
adults. Approximately 40 percent of tilese patient.s had been iJrilIiunized against
cholera. l'iost p7itients ware in lcvl economic groups as revealed by their annual
irlcorne and sanitary facilities. ~~06t half of thorn had therapy before admission
to hospitals and, when comp7ired to classical cholera, their clinical course was
mild. In spite of ail intensive educational caIilpaign" in cholera areas only about
one-i'ifth of the familie s boiled their drinkil1g water ard or.lyabout 10, ~rcent
thought that water was their source of infection. '?he efforts of the Royal Thai
Department of Health undoubtedly red~ced the severity of this outbreak.
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Descripti2a: The 3,659 specimens included in this study were from 2,964
patients of both sexes from hospitals throughout Thailand. All were
hospitalized for acute diarrhea, arrl j)lost sr;ecllIens were. taken durin.g the
acute stage of the disease. In the BaQgkok area 2 rectal s\~abs were taken
from each patient. One was placed in a screw-capped tube of selenite-F
.enr.ichrent broth and the second into a tube of alkaline peptone br.oth.
Specimens from outside of Bangkok were submitted in a ho1ding Taedium designed
.for transport of ent~ric bacteria. Upon arrival at the laboratory tubes of
selenite-F and alkaline peptone broth were inoculated f rom the holding medium.

Each selenite-F broth was sub cult ured on desoxycholate-citrate and
MacConkey agar plates. After overnight incubation, the selenite-F broth was
again subcultured, this tiIre to Salmonella-bhigella and eosin-methylene blue
or ~IacConkey Agar plates. The alkaline peptone broth was subcultured on
alkaline lauryl sulfate tellurite agar plates. All incubations v:ere at 37 C.

All plates were examined after 24 and 48 hours incubation. Lactose
negative colonies were transferred to Kligler's iron agar slants and subsequently
into a variety of media to determine patterns of biochemical activity.
Colonie s typical of vibrios on alkalim lauryl sulfate tellurite agar were
processed in the same ~{ay. Those isolates showing biocheruical patterns
typical of salmdnel~, shigella or vibrio were definitively identified
serologically in accordance with methods described by Edwards and Ewing.

Progress: Results in Table I show that recognized diarrheal agents were
isolated from approximately 25 percel~ of all speciL~ns. This is sonlewhat
higher than in previous years and the ll1crease is explained by the continuing
outbreak of cholera which beg~n in Jply 1963.

The incidence of diarrhea associated was ~aL~lonellae was 12.1 percent,
(Table I) a percentage rooiarkably. constant since 1961. t~ornlal Thais were
found to harbor the same percentage of this genus in their stools. The results
in Table II shovi that 24 species of s~norlel1a vlere identified from the 450
positive swabs. The percentage of children positive for balmonellae was 17.7
as comparEdwith 11.2 percent for adults. Host of this difference is accounted
for by an outbreak of balmonella P3.ratyph! B in the nursery of biriraj Hospital
from April through September 1963. There were no further isolations of this
organism from specimens submitted to SMRL after September 1963. Specimens of
in£ant formulae tested at SMRL were negative for enteric pathogeps and the
cause -and cessation -o£ the outbreak remains unknown. Fifty-£our of the 79
isolates o£ Salmonella montevideo were from Children's Hospital. These were
distributed throughout the year indicating a focus of in£ection either in the
geographic area served by the hospital, or in the hospital itself. The45
isolates of Salmonella anatum were not localized in any Qne hospital and they
were distributed through~~he country. In summary salmonellosis continues
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~ABLE I

Enterobacteriaceae isolated from Acute Di'arrhe~" Cases in Thailand fr.m---
l\pril 1963 thro~h ~.{arch1964

--;-"" 

--"" "

Percent of
Total Spee~ris-'

Submit"ted

Positive

~pecir!lens
Org::.11ism

Escherich!~ ££!i (Enteropathogenic) 20 O~5

6higellae- 54 1.5

Salmonel!2e

.12.1

444

Vibrio cholerae El Tor. 451 12..3

Non-agglutinating vibrios 414 11.J

1,715 '46.9ParacolQbactrum ~.

::~;
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TABLE II

Lialmonella S~ cie~ IscJi:i. tad in '.i:haila!:!d from

April 1963 !:hr°!!BhMarch 1964

Sp9cies .~ult Children TotalGroup

64

4

92

1

1

29

1

7
1

35
3

85

i3

B

B

B

B

B

13

C
1

C
1

C1

9

.19

1

5

13

4

6

1

79
2

1

5
8

1

80

4

1

6

14

1

1

2

1

3

25
66

19
27

7
1

450
2.964

395

1

2

-
C2

C2
6

11)

D ...2

1

2

20

21

12

14
2

1

.306

1,7.30
257

Jj

D

1)

~
1

E
1

E
1

E1
H:

J:.I4

5

45

7

13
5
-

144
1,234

1J~

SaJmonell~ ~
SaJmonell3. heige),be;rg

Salmol:lella pa,ratyphi B

SaJJnonella s~-dieg6.
Salmonella saint paul

Salmonella stanley

Saln-lonella typhimurium

balmonella ~.2.n
.,

~aJ!I);onella montevideo

Salmonel!a ~
salmonella group C1 species

3almonella bovismorpificalls

Salmonella newport

Salmonelia group C2 species

Salmonella bergedorf
.

§8.l~enella dublin

Salmone..1§. ~J-tidis

Salmon~_l~ panama

SaJmonel1a ~lEhosa

Salmonella an.t um--
~a1monella lexil)Rton
~3.lmonell~ mele :!.gridis

Salmonella weltevreden

::)alnlonell~ ~enftenberg ~ new c.:J.stle

Total number isolated
Total patient s examined
l\Jumber of positive patient s
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to b'3 an important enteric d.ise':-I.se aIid th8re is little indic.'ition that
progress is bei{j{!, I~;.de in it s er~3.dication.

Only 54 shigella iso lates (17 from adult s arrl 37' froxr. c1:lildren) .
represer1ting 7 species were isolated duril1g this :f--eri~~ iJoile of these were
associated With outbreaks of any I:'Bgnittrle ai:Jl the jj;.partMce of the~~ data
is that the inoculULl ;for. .outbreak£. is present. -.:ts .with- tl,1e sallrlone~la., the
percentage of isolates of shigella fron acute diarrhea~ I.-as almost identical
to the percent~ge of shigella isolated frO~l nonnal Taais. (Table III)

,

Eight :tielc: tri~ into chclera areas out side' of Bangkok were JlBde by
members of this department to provide diagnoses or~ the scene, transport...
specimens back to Bangkok and to arrange for sublnission qf subsequent
specimens to this lab:c'rat'°!JT.. In. addj.tion suPf'ort in terms <;>f II..latetials and
persoffilel wer~ provided to the U.S.A."'r.!edical Ftesearch Te~ in baigOh, Viet Nam.

Using the I"inkelstein and H~er ,;ee technique all isol~t$s of agglutinable
vibrios were El Tor. F~ly in the outbreak all strains ~Tere, the Ogawa
serotY}::e arrl.exc~pt- for -the southeast'ern portion of the country the '~!N~B.4
s~rotype pr~dofi'.iI;lated. The significance of the predominar!ceof Inaba serotype
ill. the southea~tern portion of the country was thought to herald th~ end of
the outbreai<;" :t?~t su.ch !/~s ~..t .the C 3.s; e.. The outb~~~{ t:la.s. .s.pread t6 all
portions of Thai~and except the extrenle northeastern portion, and it shOws
no signs of 'terluinatil1g. 'l'here were 29 !-1rovinces reporting 609 cases of acute
diarrhea \dth .35 deaths in r~arch 1964. i1E'.ny of these. patients w~re in rerilote
areas and in most installCeS stool speciLlens were nottaken.::!:ven s673 cases
were confirnied a~ chciera- by val'ious labcl~a.to~it3s'. £tecent increa~e~ in the
number of cases in two widely separated ~rovihces in~icate that cholera can
become epid~.lic ~gain in 1964. (Table IV)

,

Vibrio :chol~ra.~ Q Tor Ogawa str"",in was isolated from the stool of an
imrlluniZed~lcrio;3j1 ;ervicel:lan sui'faring frol., a JILoderately severe!4iarrhea.
The diag!lOsis ~:;as ccnl~licated by the concurrent filldli'1g of cysts of:fudamoeba
histolytica 'in his stool. TitratiQns of serum froF, tl-lis patient f~:
agrlutino.:.ti~' alid' vlbriocldal antibcdies were'tYl1ic"ar fyr sera from:vacci-
nated individu,i.ls. iihile t.i-ris can be col"lsidered as apassihle case'of f.uld
cholera, a Iilore importal1t observ3.tion is that i1I:munized individuals ~an
harbor a.rri shed these orgalusm5, ard thus sel~ve :'1.5 potential sources; of
infection.

A sur-vey ~f 470 patie.nts ;;ith clinical ch'oler'a confi~ed by various
laboratories 'showed th~t less th,ln 20 percent of the.Fat~ents were under
20 years. HlstoricaUy cholera is a:'d'isease of the poor, and this outbreak
was no excetttion~ r-iore than two-thirds of th~se patients ;were from falllilies
where the annual: inco~e was Baht' 10, QOO fapprOXL'II(:l tely $500) :and the average
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TABLE r:!{

Vibrio Isolated from j\cute Diarrhea Cases~ ~~-1:!!1Ll9-22-=-1l-!.l.Q!:9;h...~

TABLE V

April 1963 through l'furch 1964 (all ages)

I'Jumber of patients 2,964
Number of 5~cimen5

Number of patients positive for ~racolon 1,599

1,715Number of specimens positive for paracolon

Number of Paracolon bacilli isolated 2~tO9
Paracolobactrum coliforme

1,034

396

Paracolob3.ct_~ aero.e:enoid~

Paracolobactrum inte~ledium.

Providencia 4
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family size was severl. ba~la8e diSI-'os'ai was l'rG'iuslltly unsanitary (Table VI)
ard water fcr drir1.\{ing a.'1d dorre stic us e (Table VII) freque lIt ly ca.'rle from
unsafe sources. .fu .spite.of intensivee'ff-orts on-the P,'J.rt of Thai officials -
posters, souro truck$, televi_sion apr,earanc~s ~tc. -b:1rely one-fifth of the
people boiled their drinkir~ water. Tl~ educational campaign did have same
impact-in that most pf tbese I-'at~.e~ts real~_ed .choler? ~.s."acq~red..orally
but only 10.4 percent thought wa.ter constituted the ~ource of the'ir infection.
(Table VIII): ..

-'.'-- -..,. ' , The educational programs were in conju.'1ction \.ith.;.Jassive jjnm1111ization

caff1paigns. It was shown that aLilcst halt' of these r~tients had been immurlized
against cholera on one or more occasions (Table IX), and the d~ta in Table X
suggest that irimlunization was of sc:mc v'alue in that 54 of the 184 patients
had been im.'nunized four days or less be'fore the onset of dise,:lse. It should
be enlphasized that tn:-" se data do not reflect incidence of cholerd., but rather
are specific for a group with laboratory diagnosed cholera. There can be
little doubt that the extensive efforts of the Thai health officials prevented
a worse epiderrlic and ,that a final solut'ion to the problem of chol.3ra in
~hailand will of necessity require many years.

A discussion of ~~racolons should be preceded with the clarification
that this .designation is__artificial in that th~__9P+y basis for ~.t:.s- eristence
is the failure of gr,un negativa bacilli to ferment lactose prcmlptly. Their
role in the production of diarrheal diseases is unproven, and they are
included in this report for the sake of completeness. i..lore than half of
the patients were positive for oneqr more species of this organism with
Paracolobactrum aerogenoides accounting for 49 percent of the isolates.
There wa5~no.-pa.t.t-ern oi'_~.distribution of th~~§ organism~ ~-~~~ s~~est-ed any
role as an enteric p~thogen except thc~t no other recognized enteric pathog-3n
was isolated from most of these specirllens. (Table V)

5UL~Y: Approximately 25 percent of 2,659 stcol specimens were positive for
krLown enteric pathogens arrl anothcr 49 p3rcent were positive for paracolons.
All isolates of the 451 agglutinable vibrios were ~ Tor viith the Ggclwa
serot;y-pe predominatir~. y. ch olera~ l;;l Tor (Ogawa) w~.s isolated f rom the
stool of an Arrerican servicenlan suff':;;ri.1g: from a Titild case of diarrhea.
His diagnosis was ccrnplica-ted by the collcorllitant fll'lding of cysts of
Endamoeba histol}'tica in his stool. A survey of 470 patients with clinical
cholera confimed by various laboratories showed that approxim.itely 40 percent
of them had been iL~lunized against this disease. Other findings of this
survey .-[ere presented and discussed. i

Conclusion: Salmonellosis, shigellosis, .3.nd chciera rer:lr?in serious medical
problems of military significancaLl Thailand. '~~re is. no indication that
these problems \iill diminish in the limnedi,~te future.
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TABLE VI

CHOLERA ~URVEY STUDY

c Sewage Disposal

~ Percent
.;

3.2
20.0
31.2
3.2

32.3
6.6
3.3

6eptic"t8r:lk

Cesspool
Pit

Pail'

On gro~d

In water

I'Jot stated

27.8
62.5
9.6

Safe from flies

Yes

No

Not stated

TABIE VII

CHOLERA SURVEY STUDY 1963

Patient's Source of \~-ater

Drinkin.g

3.6 %
0.2 %

66.0 16

13.2 %
6.6 %

10.4 I~

23.4 %

62.3 %

14.2 %

Dolm stic

10.4 %
0.6 %

72.5 %
60:.;0 %

7.1 %

10.6 %

Klone;,

Ri. ver .

well

Rain.

Tap '.

~ot stated

Boiled

l-.Jot boiled

Not stated
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TABLE., VIII
.-

CHOLERA SURVEY bTUDY 1963

Patient s Opinion of SoUrce of 1nf action

Percent

Food 63.0

Drinking 1I!ater 5.3
DOJ;i:estic ir~ater 5.1
Other 2.4
Not stated 23.4

TABLE IX

CHOLERA SURVEY STUDY 1963

Prior Cholera Immunizations

Numb er Percent

.39.$

2 4.5
3 1 .1

4 or more 0.4
Imrrlunized 33.6

,.
N'ot stated 20.6
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TABLF. X

CHOLERA SURVEY STUDY 1963

Time before illness of last chol~~a immunization (da~s)

Percent

11.5

5.5
10-14 3.2
15-19 4.0
20-.24 1. 1

25-29 1.5 ':r.

JO~J9 0

40-:--59 7.0
60-89 0.9

90-100 4.5
Greater than 180

.3

Not stated 59.5

;.)11
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